Introduction
Postoperative ileus, a temporary inhibition of gastrointestinal function, plays a major role in postoperative morbidity and mortality, especially in abdominal surgery. Under normal conditions, tonic inhibitory sympathetic control dominates in gastrointestinal motility. Thus, blockade of splanchnic nerves with epidural local anaesthetics increases parasympathetic activity, so motility increases and perhaps the development of ileus decreases, theoretically.
To explore the hypothesis that epidural medication stimulates colonic motility, thereby shortening hospital stay and causing fewer complications than general anaesthesia alone, we conducted a retrospective study in patients undergoing colorectal surgery.
Material and methods
The study population consisted of 62 patients (Tables I-III) . Twenty-three patients were anaesthetized with general anaesthesia alone and conventional postoperative pain therapy, including both intravenous tramadol infusion and intramuscular non-steroidal anti-inflammatory drugs (group 1). The remaining 39 patients were anesthetized with general anaesthesia and epidural analgesia (group 2). In this group, local anaesthetics and fentanyl were given as intermittent injections via an epidural catheter (n = 12) or epidural PCA (n = 27) with similar doses. The same team of surgery and anaesthesiology performed all operations.
Anaesthetic management
All patients received general anaesthesia consisting of thiopentone (3-7 mg/kg), 1 µg/kg fentanyl, rocuronium and 1% end tidal sevoflurane, nitrous oxide, and oxygen (50%/50%). Intraoperative analgesia was established with intravenous fentanyl in group 1 and with epidural local anaesthetic 0.125% (bupivacaine or levobupivacaine) and 20 µg fentanyl mixture Yesim Cokay Abut, Ismail Okan, Hayal Tezer Kartal, Melih Ozdamar, Tayfun Aldemir P Pa ar ra am me et te er r G Ge en ne er ra al l a an na ae es st th he es si ia a G Ge en ne er ra al l + + e ep pi id du ur ra al l X X p p g gr ro ou up p ( (n n = = 2 23 3) ) a an na ae es st th he es si ia a g gr ro ou up p ( (n n = = 3 39 9) ) T Ta ab bl le e I II I. . Group 1 was compared with PCA group (27 patients in group 2) regarding first gas and faecal discharge and mobilisation time; there was no statistically significant difference between groups p < 0.05 is significant in group 2. In group 2 epidural patients controlled analgesia consisting of 0.125% local anaesthetic and 0.20 µg fentanyl, with bolus dose of 4 ml/h, basal infusion rate of 4 ml/h and lockout interval 30 min, were administered for 27 patients. The same epidural mixture was injected as intermittent bolus doses via an epidural catheter when postoperative VAS score was up to 3 for 12 patients in group 2. Epidural administration of local anaesthetics was started intraoperatively, and continued for up to 24 h postoperatively. On the second day of surgery, postoperative analgesia was was prescribed by the surgical team with both intravenous tramadol infusion and non-steroidal antiinflammatory analgesics.
Patients' first faecal and gas discharge time, first mobilization time, length of hospital stay, and postoperative complications in 30 days after surgery were obtained from patients' medical records. First mobilization time was determined as walking with help in their room. The hospital discharge criterion was determined when patients were fully mobile without assistance, tolerant to solid food, in the absence of infection and pain, and with passage of stool and gas. Postoperative complications recorded were intra-abdominal sepsis, anastomotic leakage, wound infection, pulmonary embolus, pneumonia, cardiac problems, cerebrovascular accidents, paralytic ileus, postoperative hypotension (in the first 24 h) and epidural catheter related complications.
Statistical analysis
Data of the two groups were compared by χ 2 test and independent t test in NCSS 2007 software. Values of p less than 0.05 were considered statistically significant.
Results
There was no difference between the two groups (group 1 and group 2) with regard to age, gender or type of surgery. Mean age was 61.43 ±13.44 in the general anaesthesia group (group 1) and 54.72 ±12.95 in the general anaesthesia + epidural analgesia group (group 2); the difference was not significant.
Gas and faecal discharge time, number of postoperative complications, length of hospital stay and mobilization time were similar between the two groups. First gas and faecal discharge time were earlier in the epidural + general anaesthesia group, but no significance was noted. Although it did not reach significance, discharge from hospital was longer in group 2.
However, the complication rate between groups was similar. Differences between the two groups in discharge from hospital time and complication rate were statistically not significant. There was only one case of death in the postoperative period, because of intraabdominal septicaemia in group 2. This patient was an HIV virus transporter and immunosuppressants might have played an important role in the patient's outcome.
When the postoperative epidural intermittent injection group (about 12 patients in group 2) was excluded and group 1 was compared with the PCA group (about 27 patients in group 2), no statistically significant difference was found regarding first gas and faecal discharge, and mobilization time on the first 2 days of surgery than other days.
Discussion
All abdominal operations cause some degree of postoperative ileus. Abdominal pain, stress of surgery, excessive handling of the bowel, electrolyte imbalance and systemic opioids prolong ileus by diminishing propulsive contractions. It is known that epidural anaesthesia produces sympathetic blockade at the level of the spinal cord. When thoracic and lumbar sympathetic nerves are blocked by epidural analgesia, there is a consequent, relative increase in parasympathetic tone on gastrointestinal activity and, theoretically, this parasympathetic hyperactivity increases gastrointestinal motility [1] .
Epidural analgesia has commonly been used in association with major surgery to improve patient outcome since 1900 [2] , and it has many positive effects on mobilisation, ventilatory function and pain treatment [3] [4] [5] . It has been suggested that postoperative epidural analgesia is associated with an increase in colonic motility and earlier return of gut function. First, Udassin et al. showed that epidural anaesthesia accelerates the recovery of post-ischemic bowel motility in rats [6] . In 1995, Morimito reported that epidural analgesia with fentanyl shortens postoperative ileus after proctocolectomy operations [7] . Since then, many randomized clinical trials have been published with different results regarding the effect of epidural anaesthesia on postoperative ileus or colonic motility [8] [9] [10] .
To explore the hypothesis that epidural medication stimulates colonic motility, shortens hospital stay and causes fewer complications than general anaesthesia alone, we conducted a retrospective study with the same operation by a single team of surgery and anaesthesiology.
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Yesim Cokay Abut, Ismail Okan, Hayal Tezer Kartal, Melih Ozdamar, Tayfun Aldemir epidural analgesia. Addition of an opioid allows adequate analgesia and less adverse effects of local anaesthetics, such as hypotension and motor deficit [11, 12] . Therefore, we used epidural bupivacaine or levobupivacaine and fentanyl mixture for epidural analgesia. We prefer fentanyl to morphine because of morphine's wellknown adverse effects on colonic motility [13, 14] . The influence of postoperative local anaesthetics on anastomotic healing remains unclear. Increased splanchnic blood flow may aid anastomotic healing and reduce leakage. Anastomotic leak rates in clinical studies are similar after epidural blockade and general anaesthesia [15] [16] [17] . For example, a meta-analysis of 562 patients from randomized trials reported between 1966 and 2000 did not detect a significant difference in anastomotic leak between patients receiving either postoperative epidural local anaesthetic or local anaestheticopioid combinations, or those receiving either systemic or epidural opioid [18] . In our study, we had different results. We had 2 cases (5.12%) in which anastomotic leak developed, in the epidural + general anaesthesia group (group 2).
There are many studies comparing postoperative epidural analgesia with systemic analgesia. However, since 1977, there is no consensus about the location of the epidural catheter. In early studies, the location of the epidural catheter was not specified in the literature [7, 19, 20] . In some of the studies with epidural catheter placement above T12, gastrointestinal function recovered more rapidly when epidural analgesia was used than when patients received systemic analgesics. Nevertheless, there are some concerns about thoracic epidural analgesia [15] . Studies in which the epidural catheter was positioned at or below T12 were equally as likely to show faster recovery of gastrointestinal function with epidural analgesia as systemic analgesia [16, 21] . It seems to be that thoracic epidural blockade is more effective than lumbar epidural blockade in reducing the duration of ileus; however, the benefit or the clinical importance of 12-h or earlier rapid gas or faecal discharge time is debatable. We observed that L1-2 catheter location ensures sensory block level at T4, and this is enough for postoperative analgesia. Besides, there was no case in which systemic analgesia associated with more rapid recovery of gastrointestinal motility.
Duration of administration of epidural analgesia after operation was almost 24 h in our study because of the practical difficulties of maintaining an epidural infusion 'on the ward' during patient mobilization, especially in fast track surgery. Despite the benefits of postoperative analgesia for the patient's well-being, studies have not demonstrated a shorter hospital stay with epidural analgesia. For example, Lehman and Wiseman [19] reviewed the hospital courses of 102 patients who underwent elective colonic surgery. All patients received general anaesthesia; 41 patients received postoperative epidural analgesia. There were no significant differences in duration of ileus or length of hospital stay in this retrospective study. It is similar with our results. Interestingly, discharge from hospital was longer in group 2.
The duration of ileus after gastrointestinal surgery is assessed in various ways. They include measurement of the interval from operation to passage of gas or faecal discharge, the transit of barium on serial radiograms, and clinical variables such as time to removal of the nasogastric tube [22, 23] . Patients' first faecal and gas discharge time were obtained from patients' medical records retrospectively in our study. The nasogastric tube was removed by surgeons for all patients, on the first postoperative day, because our surgery clinic has preferred to perform "fast track colonic surgery".
The practical difficulties of both maintaining an epidural infusion 'on the ward' during patient mobilization, intermittent local anaesthetic administration, timing of epidural infusion (24 h may not be enough) or the level of the catheter were probably limited in our study results. However, it was mentioned that systemic analgesia was not associated with more rapid recovery of gastrointestinal motility than epidural analgesia. We think that additional studies are required to determine the ideal PCA regimes, optimal timing of administration and level of epidural blockade causing fewer complications in gastrointestinal surgery.
